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RINGKASAN
            Zeolit alam merupakan material berpori yang  telah  dimanfaatkan  dalam  bidang  industri
sebagai adsorben, katalis, penyaring molekuler, penukar ion dan padatan pendukung. Ukuran  pori
zeolit alam mayoritas adalah kurang dari 20 ?  sehingga  kemampuan  adsorpsi  terhadap  molekul
berukuran besar menjadi tidak optimal. Salah  satu  upaya  meningkatkan  efektivitas  kemampuan
tersebut dapat dilakukan dengan memodifikasi ukuran pori  zeolit  alam.  Penelitian  ini  bertujuan
memperoleh material hasil modifikasi zeolit alam  berupa padatan kristal  berpori  dengan  ukuran
pori yang lebih besar dari zeolit alam dan  mengkaji  pengaruh  rasio  Si/Al  terhadap  ukuran  pori
material hasil modifikasi.
Modifikasi dilakukan melalui beberapa tahap yaitu: destruksi,  perlakuan  hidrotermal  dan
kalsinasi.  Proses  destruksi  dilakukan  dengan  penambahan  NaOH  ke  dalam  zeolit   alam   dan
dipanaskan pada temperatur 500 (C. Hasil destruksi berupa filtrat akan  digunakan  sebagai  bahan
utama pembentukan material  dalam  modifikasi.  Untuk  meningkatkan  kandungan  Si  dilakukan
dengan menambahkan larutan garam Natrium Silikat ke dalam filtrat. Proses pembentukan ukuran
pori dengan bantuan molekul pengarah dilakukan melalui  proses  hidrotermal  di  dalam  autoklaf
pada temperatur 120 (C selama 24 jam kemudian dilanjutkan proses kalsinasi pada temperatur 400
(C selama 7 jam. Karakterisasi material hasil modifikasi  dilakukan  dengan  difraksi  sinar-X  dan
metode adsorpsi gas N2 (BET) untuk menentukan kristalinitas dan ukuran pori.
Hasil analisis Spektroskopi Serapan Atom (SSA) terhadap filtrat zeolit alam  menunjukkan
rasio Si/Al sebesar 13,91.  Hasil  analisis  inframerah  memperlihatkan  bahwa  molekul  pengarah
telah  terdekomposisi  dan  menghasilkan  material  yang  termasuk  jenis  zeolit  ditandai   dengan
munculnya spektrum khas zeolit.  Berdasarkan  hasil  analisis  difraksi  sinar-X,  modifikasi  zeolit
alam dalam penelitian ini menghasilkan padatan berbentuk kristal dan  hasil  analisis  ukuran  pori
menunjukkan adanya peningkatan ukuran pori menjadi lebih besar  dari  ukuran  pori  zeolit  alam
(16,19  ?).  Ukuran  pori  terbesar  dicapai  pada  ZSA-2  (rasio  Si/Al  =  24,57)  sebesar  27,06  ?.
Peningkatan ukuran pori juga diikuti peningkatan luas permukaan dan volume pori secara berturut-
turut adalah 43,74 m2/g dan 59,18 x 10-3 cc/g.
SUMMARY
            Natural zeolite is a porous material that has been used in industrial  as  adsorbent,  catalyst,
molecular sieve, ion exchanger and supporting material. The majority of natural zeolite  pore  size
is less than 20 ? so that the ability to adsorb huge molecules is not optimum. One way  to  improve
the efectiveness of zeolite ability to adsorb big molecules is by modify the pore  size.  The  aim  of
this research are to obtain  material  result  of  natural  zeolite  modification  in  the  form  of  solid
porous crystal which the pore size is bigger than  natural  zeolites  and  to  study  the  influence  of
Si/Al ratio to material pore size resulted from modification.
Modification    through    some    phases    that    were:    destruction,    hydrothermal    and
calcination. Destruction was done using NaOH that was added into natural  zeolite  and  heated  at
500 (C. Filtrate from the  destruction  process  than  used  as  raw  material  for  new  material.  To
increase the content of Si was done by addition of Sodium Silicate into the filtrate.  The  pore  size
forming process was conduct by directing agent through process  of  hydrotermal  in  autoclave  at
temperature of 120 (C during 24 hours then continued  by  calcination  at  temperature  of  400  (C
during 7 hours. Material that resulted from modification than characterized  with  N2  gas  sorption
method (BET) and X-ray diffraction method to determine pore size and cristallinity respectively.
Result  of  Atomic  Absoption  Spectroscopy  analysis  (AAS)  to  natural   zeolite   filtrate
showed Si/Al ratio of 13,91. Result of infrared analysis  indicated  that  directional  molecule  was
decomposed and yielded  material  which  including  zeolite  type  marked  with  typical  spectrum
appearance of zeolite. Based  on  X-ray  difraction  analysis,  natural  zeolite  modification  in  this
research yielded solid crystal and the result of pore analysis showed the improvement of pore  size
that bigger than natural zeolite (16,19 ?). The  biggest  pore  size  of  27,06  ?  obtained  at  ZSA-2
(Si/Al ratio 24,57). The improvement of pore size also related to the improvement of pore  volume
and surface area that are 43,74 m2/g and 59,18 x 10-3 cc/g respectively.
DAFTAR PUSTAKA
Atkins, P. W., a.b Irma I. Kartohadiprojo 1997, “Kimia Fisika”, Jilid 2, Erlangga, Jakarta.,  hal
169-170, hal 441-443
Barrer FRS, R. M., 1982, “Hydrothermal Chemistry of  Zeolit”,  Academic  Press,   London,  New
York, p. 105-246
Bruce, C. G., James, R. K., Schuit, G. C. A., 1979, “Chemistry of Catalytic Processes”,  McGraw-
Hill Book Company, New York, p. 49-51
Dyer, A., 1988, “An Introduction to Zeolit Molecular Sieves”,  John  Willey  and  Sons  Ltd,  New
York, p. 4-15
Feijen, E. J. P., Matens, J. A, jacobs, P. A, 1994,  “Zeolites  and  their  Mechanism  of  Synthesis”,
Stud, Sci, Catal, p. 84
Flaningen, E. M., and Khatami, H., 1970, “Infrared  Structural  Studies  of  Zeolite  Frameworks”,
Union Carbide Corporation, New york, p. 16, 201-227
Fransen,  M.,   2002,   “Faster   X-Ray   Powder   Diffraction   Measurements”,   The   Netherland,
Netherlands, p. 42-49
Hamdan, H., 1985, “Introduction to Zeolits: Synthesis, characterization and  modification”,  UTM
Malaysia, p. 1-35
Imedai, N.  L,  2002,  “Preparasi,  Karakterisasi,  dan  Uji  Aktivitas  Pt/Ce/Zeolit  sebagai  Katalis
Oksidasi CO”, Skripsi S-1, Kimia FMIPA UNDIP, Semarang, hal 10
Ishizaki Kozo, Komarneni and Nanko Makoro, 1998, “Porous Material  Process  Technology  and
Application”, Kluwer Academic Publishers; London, p. 12-35
Karge, H. G., 2001, “Verified of Zeolit  Materials(2nd  Revised  Edition):  Characterization  by  IR
Spectroscopy”, Institute of Physical Chemistry of the University of Hamburg,  Germany,
p. 69-72
Lowell, S., and Shield, J. E., 1984, “Powder Surface Area and Porosity”, Chapman and Hall, New
York, p. 14-28
Mark  E.  D.,  and  Sandra  L.  B.,  1995,   “Towards   The   Rational   Design   and   Synthesis   of
Microporous and Mesoporous Silica-Containing  Materials”,  Vol.  12  No.  2,  Chemical
Engineering California Institute of Technology, Pasadena, CA 91125, p. 33-45
McCusker, L. B., 2001, “Verified of Zeolit Materials (2nd Revised Edition)”, Institute  of  Physical
Chemistry of the University of Hamburg, Germany, p. 47-50
Rabo, J. A., 1976,  “Zeolite  Chemistry  and  Catalysis”,  ALS  Monograph  American  Chemistry,
New York., p. 53-58
Ribeiro, F. R., Rodriggues, A. E., Rollmann,  L.  D.,  Naccache,  C.,  1984,  “Zeolite  Science  and
Technology”, 1st edition, Martinus Nijhoff Publisher, Boston, p. 3-109
Rossen, M. J., 1976, “Surfactant and Interfacial Phenomena”, John Willey and  Sons,  New  York,
p.
Sastrohamidjojo, H., 2001, “Spektroskopi”, Liberty, Yogyakarta, hal 45-82
Silvesterstein, R. M., Bassler, G. C., Morrill, T. C., a.b. Hartono, A. J., dkk,  Purba,  A.  V.,  1986,
“Penyidikan  Spektrometrik  Senyawa  Organik”,   edisi   keempat,   Penerbit   Erlangga,
Jakarta, hal 95-135
Sugiyarto, K. H., 2001, “Dasar-dasar Kimia Anorganik Nonlogam”, Pusat dokumentasi  informasi
ilmiah, LIPI, Jakarta, hal 1-70
Sutarti,  M.,  Rahmawati,  1994,  “Zeolit  Tinjauan  Literatur;  Pusat  Dokumentasi  dan  Informasi
Ilmiah”, LIPPI: Jakarta., hal 45-97
Tsitsivilli, G. V., 1992, “Natural Zeolites”, Elis Horword, New York, p. 34-41
Vansant, E. F., 1990, “Pore Size Engineering in Zeolites”, John willey and Sons, New York
Wason and Satish, K., 1989, “Patent”, U.S, p. 465
Winteh, W. T., 2002, “Polymer Techniques Lab. Expt. F:  X-Ray  Diffraction”,  Suny  College  of
Environmental Science and Foresty, NewYork
Xiu, S. Zhao, G. Q. (Max)  Lu,  Graeme  J.  Millar,  1996,  “Advances  in  Mesoporous  Molecular
Sieve MCM-41”, Department of Chemical Engineering  and  Department  of  Chemistry,
The University of Queensland Brisbane, Australia
Yatin, 2004, “Modifikasi Zeolit Alam sebagai Padatan Pendukung Amobilisasi Enzim”, Skripsi S-
1, Kimia FMIPA UNDIP, Semarang
